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(54) LIGHT DIFFUSING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct the direction of a transmitted light and to 
improve the front luminance of a surface light source by forming the surface of a light 
diffiising layer into a fine rugged face consisting of many streaky ruggednesses oriented 
practically in a definite direction with a light diffusing fihn obtamed by laminating a 
light diffusing layer wherein fine particles are dispersed in a transparent resin on one 
side of a transparent base film. 

SOLUTION: The light diffusing film 1 is obtained by forming a light diffusing layer 6 
consisting of a transparent resin 6a and a fine particle 6b on the surface (light emitting 
side face) of a base fihn 7 and forming a fine rugged face 8 consisting of many streaky 
ruggednesses oriented almost in a defmite direction on the surface of the light diffusing 
layer 6. The fme ruggednesses can be irregularized as well as regularized. The light 
injected obliquely into the light diffusing layer 6 of the fihn 1 is diffused by the reflection 
and refraction on the interface between the fme particle 6b and transparent resin 6a, 
transmitted through the streaky ruggedness of the fme rugged face 8, refracted as if 
transmitted through a prism, turned toward the front and emitted. The direction of the 
transmitted light is corrected in this way, and the light is condensed toward the front. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical difilision fihn characterized by being formed in the minute irregularity side where the optical diflusion layer 
which makes a transparent resin come to distribute a particle on the whole surface of a transparent base-material film is the 
optical dififtision film by which laminating formation was carried out, and the front face of the above-mentioned optical diffusion 
layer consists of line-like irregularity of a large number which carried out orientation in the abbreviation fixed direction. 
[Claim 2] The optical diffiision fihn according to claim 1 which performed acid-resisting processing to at least one side of an 
optical diffusion fihn. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical dififtision film used for the back light of a 

liquid crystal display, lighting fitting, an electric-spectaculars signboard, a tooth-back projection screen, etc. 

[0002] 

[Description of the Prior Art] From the former, the back light to which the thin shape display which uses liquid crystal, such as a 
personal computer, a word processor, and a liquid crystal television, irradiates this liquid crystal display screen from a rear-face 
side since the liquid crystal itself does not emit light is used. It is necessary to make the whole liquid crystal display screen 
•irradiate uniformly for example, and this back light is NIKKEI MATERIAL & TECHNOLOGY 1 993 . 1 2 and No. 136. The 
surface light source equipment of a side light type as shown in 34th page - the 38th page, direct female mold, or a wedge action 
die is adopted. 

[0003] As above-mentioned side light type surface light source equipment is shown in drawing 5 , a light guide plate 21 , The 
light source 20 arranged in the optical incidence end face of the both sides of this light guide plate 2 1 , and the reflecting plate 22 
in which the light which it is arranged in the rear-face side of the above-mentioned light guide plate 2 1 , and is going to carry out 
outgoing radiation from the rear face of this light guide plate 21 is reflected, The light by which outgoing radiation is carried out 
from the optical outgoing radiation side of the above-mentioned light guide plate 21 was difiused, and it has the optical diflusion 
fihn 23 which makes the brightness of an irradiation side uniform, and the condensing sheet 24 arranged on the above-mentioned 
optical diffusion film 23 so that the light which passed this optical diffusion film 23 may gather in the direction of a transverse 
plane. This condensing sheet 24 is formed the shape of a sheet with which much irregularity of the shape of prism and the letter of 
a wave was located in a line with the front face, and in the shape of [ to which many microlenses were located in a line with the 
front face ] a sheet, collects the outgoing radiation light which passed the optical diffusion film 23 in the direction of a transverse 
plane, and raises the brightness of an irradiation side. And it is used by one sheet or the two-sheet pile, being arraaged in the 
front-face side of the above-mentioned optical diffusion film 23. 

[0004] With this equipment, incidence of the light of the light source 20 is carried out from the optical incidence end face of a 
light guide plate 21, the whole light guide plate 21 is made to spread this incident light uniformly, outgoing radiation is carried out 

from the optical whole outgoing radiation side, and irradiating uniformly the liquid crystal display screen (not shown) arranged in 
the condensing sheet 24 bottom is performed after diffusion by the optical diffusion fihn 23, and condensing by the condensing 
sheet 24. In drawing, 25 is reflective covering made to reflect the light of the light source 20 in a light guide plate 21 side. 
[0005] Moreover, when it is not necessary to make it a thin shape like the display for mount, as shown in drawing 6 , a light guide 
plate 21 is not used, but an air space 26 is formed between the optical diffusion film 23 and reflecting plate 22a, and the thing of 
the direct female mold method which arranged light source 20a in this air space 26 is also used. 

[0006] Furthermore, the surface light source equipment of a wedge action die as shown in dj'awing 7 is also proposed as what 
attained thin-shape-izing, lightweight-izing, and low-cost-ization, without using a light guide plate. This thing is arranged in the 
upper surface of the resin case 27 formed in the state where the unilateral portion at the bottom rose gradually, and this resin case 
27 by the letter of upper surface opening, consists of an optical diffusion film 23 which forms an air space 26 between the 
above-mentioned resin cases 27, and light source 20b held in the other flanks within the above-mentioned resin case 27, and is 
formed in the wedge action die as a whole. And much embossing (irregular reflection layer) 27a is formed in the base of the 
above-mentioned resin case 27, the light of light source 20b is made to reflect irregularly within an air space 26, and it is made to 
carry out outgoing radiation from the optical whole outgoing radiation side of the optical diflusion fihn 23. In drawing, 28 is a 
reflecting plate. 

[0007] As an optical diffusion film 23 used for the above surface light source equipments, they are JP,6-59108,A, 
JP,7-209502,A, JP,7-216328,A, and a registration utility model official report, for example. - The thing in which the optical 
diffusion layer which made the transparent resin binder distribute an organic or inorganic particle was formed on the front face of 
the base-material fihn which consists of a transparent resin film etc. is used as proposed in No. 3010871 etc. With this optical 
diffusion film 23, the light which passes the above-mentioned optical diffusion layer is diffused, and is scattered, and the 
brightness of an optical outgoing radiation side is made uniform. 
[0008] 

[Problem(s) to be Solved by the Invention] Recently, the needs for a miniaturization and thin-shape-izing are high like the surface 
light source equipment used for a notebook sized personal computer etc., for example. Moreover, in order to attain 
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low-power-ization and to reduce cell consumption, to also make an optical outgoing radiation side form into high brightness is 
desired. However, with the surface light source equipment of an above-mentioned light guide plate method (side light type), 
generally, a difficulty is in the luminance distribution by the difference in an angle to an optical outgoing radiation side, it has a 
peak in many cases in the angle near 70 degree from a normal about, and there is an inclination for transverse-plane brightness to 
run short. However, although the conventional optical diflusion film demonstrates sufficient performance in the function to diflfiise 
light, since it was not able to perform correcting the direction of the outgoing radiation light from a light guide plate, and 
condensing, when it was used for a liquid crystal display etc., it had the problem that there was an inclination for transverse-plane 
brightness to run short. In order to aim at solution of this problem, strengthening difiusibility, or making the content of the particle 
contained in an optical diffiision layer at the sacrifice of the Ught transmittance of the optical diflusion fihn 23 increase, using one 
- two condensing sheets [for example, a prism sheet (tradename : BEF90, 3 M company make) etc.], and using it, correcting so 
that outgoing radiation light may turn to the direction of a normal if possible is performed. 

[0009] Moreover, with the side light type surface light source equipment of the thin shape for which the light guide plate of the 
wedge action die corresponding to the latest thin-shape-izing and lightweight-izing and board thickness used the thin light guide 
plate 2mm or less especially, the luminance distribution by the difference in an angle to an optical outgoing radiation side showed 
the peak, and is greatly shifted from the normal from the transverse plane in the position of 85 degrees or more. In such a case, 
though the condensing sheet was used by the two-sheet pile, the peak of brightness could not be close brought in the direction of a 
normal, but there was a problem that transverse-plane brightness ran short. 

[0010] Thus, with the surface light source equipment which used the conventional optical diffiision fihn, the thickness of surface 
light source equipment itself cannot become so thick, either, and cannot respond to the needs of thin-shape-izing and 
lightweight-izing except that part mark increase and it becomes the cause of a cost rise, in order to obtain sufficient 
transverse-plane brightness and to have to use a condensing sheet etc. And there is also a problem that light will penetrate many 
members, a reflection loss etc. increases so much, efficiency for light utilization falls, and the brightness of an optical outgoing 
radiation side falls. For this reason, it was what cannot respond to the needs that it reduces cell consumption that there is the need 
of using the big light source of the power consumption which expected a part for shortage of transverse-plane brightness or 
optical loss etc., either. 

[001 1] this invention was made in view of such a situation, and sets offer of the optical diffusion film which can make high the 
transverse-plane brightness of the surface light source as the purpose by correcting the direction of the light to penetrate. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical diflusion layer which makes a 
transparent resin come to distribute a particle on the whole surface of a transparent base-material film is the optical diflusion fihn 
by which laminating formation was carried out, and the optical diflusion film of this invention makes it a summaiy to be formed in 
the minute irregularity side where the front face of the above-mentioned optical diffusion layer consists of line-like irregularity of 
a large number which carried out orientation in the abbreviation fixed direction. 

[0013] That is, this invention persons are process in which a series of researches are repeated on the optical diffusion film itself 
for the purpose of giving the function to correct the direction of outgoing radiation light like a condensing sheet, and noted having 
the fimction which the irregularity of the shape of prism, such as a condensing sheet currently used from the former, makes the 
light to penetrate refracted, and collects in the direction of a transverse plane. And based on the idea whether the same effect as 
using a prism sheet with prism-like irregularity and abbreviation can be given, research was further repeated by forming the front 
face of the optical diflusion layer of an optical diffusion film in the minute irregularity side which consists of line-like irregularity 
of a large number which turned to the abbreviation fixed direction. And with the above-mentioned minute irregularity, when the 
beam of light which carried out incidence to the optical diflusion film aslant penetrated an optical diflusion layer, it changed and 
turned at travelling direction so that it might approach in the direction of a normal, and it traced that the fiinction to correct the 
direction of outgoing radiation light to the optical diflusion fihn itself could be given, and this invention was reached. 
[0014] Moreover, in this invention, since the reflection loss of the light at the time of penetratmg an optical diflusion film can be 
reduced and efficiency for light utilization can be raised when acid-resisting processing is performed to at least one side of an 
optical diHusion fihn, the brightness of an optical outgoing radiation side can be raised fiirther. 
[0015] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is e?q)lained in detail. 
[0016] The optical diflusion layer which makes a transparent resin come to distribute a particle on the whole surface of a 
transparent base-material fihn is the optical diflusion fikn by which laminating formation was carried out, and the optical diflusion 
film of this invention is formed in the minute irregularity side where the front face of the above-mentioned optical diffusion layer 
consists of line-like irregularity of a large number which carried out orientation in the abbreviation fixed direction. 
[0017] As the quality of the material of the above-mentioned base-material film, what has optical transparency is desirable. For 
example, homopolymers, such as polyester, such as a polyethylene terephthalate, a polyether ape phon, a polycarbonate, poly 
(meta) acrylate, a polymethyhnethacrylate, polystyrene, and a polyvinyl chloride, Or a styrene aciylonitrile copolymer (AS resin), 
a styrene-methyl-methacrylate copolymer (MS resin), Althou^ the copolymer of the monomer of the above-mentioned resins, 
such as the Polly 4-methyl pentene -1 and diethylene- glycol bisallyl carbonate, and the monomer which can be copolymerized, 
glass, etc. are raised, it does not restrict to these and various kinds of things are used. Also in these, since the impurity is cheap to 
the top where it is few and transparency is also high, especially a polyethylene terephthalate is used most suitably. Moreover, 
especially as thickness of this base-material fihn, although it does not limit, if a use and workability are taken into consideration, it 
is desirable to set it as 50 micrometers - about 200 micrometers. 
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[0018] As a transparent resin used for the above-mentioned optical diffusion layer, although various kinds of resins, such as an 
acrylic resin, polyester resin, a polyvinyl chloride, polyurethane, and silicone resin, are used, if transparent, it will not limit 

especially. Moreover, the polymerization nature monomer of these resins is also usable. 

[0019] A transparent thing is used as the above-mentioned particle, and various kinds of things, such as a silicone resin particle, 
an acrylic resin particle, a Nylon particle, a urethane-resin particle, a styrene resin particle, a polyethylene-resin particle, a silica 
particle, a polyester resin particle, and a glass particle, are used. The number of these particles is one, or they are used for two or 
more kinds, being mixed. Especially as combination number of copies to the transparent resin of the above-mentioned particle, 
securing a light transmittance, although not limited, a 5 - 1 50 weight section grade is desirable to the viewpoint of obtaining 
sufficient optical diffusibility to the transparent resin 100 weight section, and if it is the 60- 100 weight section, it is more 
desirable. Moreover, although especially the particle size of the above-mentioned particle is not limited, it is usually 1 5-50 
micrometers preferably 1 -70 micrometers of mean particle diameters. Moreover, when a spherical particle is used as the 
above-mentioned particle, each spherical particle can act as a kind of lens, and can give a much more effective optical spreading 
effect. Especially if the above-mentioned spherical particle is a true spherical, it is effective. 

[0020] When making the above-mentioned optical diffusion layer form, the above-mentioned transparent resin is dissolved into a 
solvent by suitable combination number of copies, and the thing which carried out coating of the mixed distribution solution 
which carried out mixed distribution of the particle to this solution on the front face of a base-material film and to do for back 
dryness solidification is performed. 

[0021] As the above-mentioned solvent, various kinds of things, such as toluene, a methyl ethyl ketone, a xylene, a cyclohexane, 
ethyl acetate, and a cyclohexanone, are used. These are one kind, or two or more kinds are mixed and they are used. Moreover, 
although it is not limited and.is set as optimal combination number of copies according to the coating method, the kind of 
workability and solvent, etc. especially as combination number of copies of a transparent resin and a solvent, a solvent 50 - a 900 
weight sections grade are desirable to the transparent resin 100 weight section, and it is a 100 - 400 weight section grade more 
preferably. 

[0022] the above-mentioned mixed distribution solution - receiving - accessory constituents, such as antistatic agents, such as 
cross linking agents, such as an isocyanate, an epoxy resin, MECHIRORU-ized melamine resin, a MECHIRORU-ized urea-resin, 
a metal salt, and a metal hydroxide, a guanidine derivative, a phosphorus-containing acid anion activator, SURUHONSAN, a 
quaternary ammonium salt, a pyridinium salt, an imidazoline derivative, a morpholine derivative, a polyoxyethylene-alkylphenol, 
the allq^lamide ether, and a sorbitan fatty acid ester, and a silane coupling agent, ~ one kind — or two or more kinds may be mixed 
and it may be blended 

[0023] As the method of application of the above-mentioned mixed distribution solution to a base-material film front face, 
although various kinds of methods, such as the comma direct method, the roll coat method, a dipping method, the knife coat 
method, a curtain Floe process, spray coating, spin coating, and the laminating method, are performed, it is not limited especially 
and carries out by choosing the optimal thing by the solvent, combination number of copies of a particle, the viscosity of a mixed 
distribution solution, the thickness of the optical diffusion layer made into the purpose, the surface state of 
[0024] Moreover, especially as the dryness method of the mixed distribution solution by which coating was carried out, it is not 
limited to a base-material film front face, and various kinds of methods, such as an air drying, hot blast stoving, and a vacuum 
drying, are performed. 

[0025] Since the thickness of the grade which does not exfoliate in case the balance of optical diffusibility and a light 
transmittance and line-like irregularity are made to form is required for the thickness of the optical diffusion layer formed as 
mentioned above, its about 10-100 micrometers are desirable. As for the above optical diffusion layers, it is desirable to consider 
as combination which the value of a refractive index becomes closely as a combination of a transparent resin and a particle. As a 
result of suppressing reflection of the light in the interface of a transparent resin and a particle by doing in this way and loss of the 
light by interface reflection decreasing, the light transmittance of an optical diffusion layer improves. 

[0026] As a method of making the minute irregularity side which consists of line-like irregularity forming in the front face of the 
above-mentioned optical diffusion layer The front face of not the thing limited especially but an optical diffusion layer A buff" roll, 
. a nylon brush roll, a TORIKU red brush (brush containing abrasives), Grind in the fixed direction with a nonwoven fabric polish 
sheet, a sandpaper, an elastic grinding stone, various grinding stones, a wire brush, etc., and much line-like irregularity is made to 
form. Various kinds of methods, such as stamp processing by pressing the mold with which the line-like irregularity which carried 
out orientation in the fixed direction was formed in the front face besides the grinding process to which a directive minute 
irregularity side is made on an optical diffusion layer front face, are performed. Moreover, you may make the front face of an 
optical diffusion layer grind and form with the bar which has irregularity. 

[0027] Furthermore, the applied mixed distribution solution may make a minute irregularity side form, before carrying out 
dryness solidification, and it may make it form after dryness solidification. Moreover, as long as the viscosity of the 
above-mentioned mixed distribution solution is high to the grade which does not flow on the front face of a base-material film by 
the state where it applied, a mixed distribution solution may be applied making line-like irregularity form, dryness solidification 
may be carried out as it is, and a minute irregularity side may be made to form with the bar in which the wire was implanted. 
[0028] Although you may use it as it is, the above-mentioned optical diffusion film may perform and use acid-resisting processing 
for the incidence side or the outgoing radiation side of light in order to stop optical loss fiirther. The embossing processing by 
forming directly random minute irregularity in a base-material fihn front face as this acid-resisting processing, the thin fihn 
formation processing to the base-material fihn front face using an optical interference of a reflected wave, etc. are raised. As the 
above-mentioned thin fihn formation processing, making thin fihns, such as rnetallic oxides, such as silicon oxide and a zinc 
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oxide, MgF2, silicone resin, and a solvent fusibility fluororesin (for example, tradename: SAITOPPU; Asahi Glass Co., Ltd. 
make), form in the front face of the above-mentioned base-material fihn is performed, for example. 
[0029] the above-mentioned metallic oxide and MgF2 etc. - a thin fibn is formed by various kinds of methods, such as for 
example, a spatter vacuum deposition, a vacuum deposition method, C VD, and a sol-gel method Also in these, after a sol-gel 
method applies the sol solution which consists of a silica etc., it considers as dryness gel, and this dryness gel is heated, 
dehydration condensation is carried out, and it obtains a silicon oxide layer etc., and is the most suitable from a cost side etc. 
According to the sol-gel method by the optical assistance which ultraviolet rays etc. are irradiated [ assistance ] and stiffens a 
generation fihn after low-temperature dryness especially, processing temperature is still more desirable a low sake. As the method 
of application of the sol solution in the above-mentioned sol-gel method, various kinds of methods, such as the roll coat method, a 
dipping method, spray coating, spin coating, the laminating method, and a credit sink method, are performed. 
[0030] Moreover, thin films, such as silicone resin and a solvent fusibility fluororesin, are formed in these solutions the roll coat 
method, a dipping method, spray coating, spin coating, the laminating method, and by hanging and making it dry after an 
application by various kinds of methods, such as a sink method, for example. 

[003 1] The refractive index of the acid-resisting layer formed as mentioned above can prevent effectively reflection in a 
base-material fihn front face by making it lower than the refractive index of the base-material film of an optical diflusion fihn. 
That is, if it is the case where an incident light enters perpendicularly and the refractive index of 1 .0 and a base-material fihn will 
generally be set to n for the refractive index of air, when the refractive index of an acid-resisting layer is the square root of n, ideal 
nonreflective conditions will be satisfied. It follows, for example, if a base-material film is a thing made from a polyethylene 
terephthalate (refractive index : 1 .58), 1 .26 is ideal, and the refractive index of an acid-resisting layer can realize low reflection, 
so that it is a refractive index near this. Moreover, the thickness of an acid-resisting layer satisfies ideal nonreflective conditions, 
when it is the thickness of the quadrant of the wavelength of light. 

[0032] The above-mentioned optical difi^ision film is used being included in the surface light source equipment which used the 
light guide plate of a wedge action die as shown in drawing 1 . Namely, the light guide plate of a wedge action die with which the 
unilateral was formed in the tabular which became gradually thin [ 1 1 ] in drawing. The reflecting plate in which the light which 3 
is stuck on the inferior surface of tongue of the light guide plate 1 1 of the above-mentioned wedge action die, and is going to carry 
out outgoing radiation from the rear face of a light guide plate 1 1 is reflected. The light sources, such as an optical diflftision film 
with which I is arranged in the optical outgoing radiation side side of the above-mentioned light guide plate 1 1, and a cold 
cathode tube to which 4 carries out incidence of the light from the optical incidence end face of the above-mentioned light guide 
plate 2, and 5 are condensing sheets of two sheets which are arranged in the optical outgoing radiation side side of the 
above-mentioned optical diffusion film 1 , and give a condensing operation etc. Moreover, 9 is reflective covering which is made 
to reflect the beam of light of the above-mentioned light source 4, and carries out incidence from the optical incidence end face of 
a light guide plate 1 1 . 

[0033] Here, as the quality of the material of the light guide plate 1 1 used for the above-mentioned surface light source 
equipment, the highly transparent quality of the material is used suitably. For example, various kinds of things, such as polyester 
resin, such as acrylic resin, methacrylic resin, and a polyethylene terephthalate, a polycarbonate, polystyrene, a styrene 
aciylonitrile copolymer (AS resin), a styrene-methyl-methaciylate copolymer (MS resin), the Polly 4-methyl pentene -1, vinyl 
chloride resin, diethylene-glycol bisallyl carbonate, and glass, are used. 

[0034] As the above-mentioned optical diflusion film 1 is shown in drawing 3 , the optical diflusion layer 6 which consists of 
transparent resin 6a and particle 6b is formed in the front face (optical outgoing radiation side) of the base-material film 7, and the 
minute irregularity side 8 which consists of line-like irregularity of a large number which carried out orientation in the 
abbreviation fixed direction is formed in the front face of this optical diffusion layer 6. Minute irregularity may be the thing of the 
shape not only of a regular thing which is illustrated but irregularity. 

[0035] In the above-mentioned composition, incidence of the light generated with the light source 4 is carried out into a light 
guide plate 1 1 from the optical incidence end face of a light guide plate 1 1 . At this time, direct incidence of the light is carried out 
from the light source 4, or the light reflected with the reflective covering 9 carries out incidence. This incident light passes 
through the inside of a light guide plate 1 1 , and while the part carries out outgoing radiation from an optical outgoing radiation 
side side, it advances toward the optical incidence end face in which it passed through the inside of a light guide plate 1 1 , and the 
light source 4 was formed, and the end face of an opposite side. Thereby, the optical whole outgoing radiation side emits light. 
After being spread with the optical diflusion fihn I, it is condensed with the condensing sheet 5, and the outgoing radiation light 
from the optical outgoing radiation side of the above-mentioned light guide plate 1 1 irradiates a liquid crystal display screen (not 
shown). Since the light guide plate 11 of the above-mentioned wedge action die is formed so that the thickness of the portion 
which the light of the optical incidence end face in which the light source 4 was formed, and an opposite side cannot reach easily 
may become thin gradually, it has the advantage that the brightness of an optical outgoing radiation side becomes uniform. 
[0036] In case the light which carried out outgoing radiation from the light guide plate 1 1 penetrates the above-mentioned optical 
diffusion film 1 at this time, a direction is corrected and it is collected in the direction of a transverse plane. Namely, in case the 
light which carried out incidence aslant to the optical diffiision layer 6 of the optical diffusion film 1 diflRises by the reflection and 
refraction by the interface of particle 6b and transparent resin 6a and penetrates the line-like irregularity of the minute irregularity 
side 8, it is refracted like [ when penetrating prism ], and outgoing radiation of the direction is changed and carried out in the 
direction of a transverse plane. Thus, the direction of the light which penetrates the optical diflusion fihn I by refraction operation 
of the minute irregularity side 8 of optical diffusion layer 6 front face can be corrected, it can be collected in the direction of a 
transverse plane, the transverse-plane brightness of an irradiation side can improve, equivalent transverse-plane brightness can be 
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obtained using the light source 4 of low power, and low-power-ization is realized. 

[0037] Moreover, since oiientation of the line-like irregularity of the above-mentioned minute irregularity side 8 is carried out in 
the abbreviation fixed direction, with this optical difiusion film 1 , the same fixed directivity as the above-mentioned line-like 
irregularity is also given to the dispersion nature of light. Therefore, by changing the sense to which orientation of the line-like 
irregularity is carried out, it can become possible to strengthen dispersion nature to arbitrary directions, and the transmitted light 
can be controlled. For this reason, decline in the use efficiency of light can be suppressed by suppressing dispersion to strength 
and the other direction for dispersion to the direction which needs dispersion nature. 

[0038] In addition, in the above-mentioned surface light source equipment, the condensing sheet 5 arranged in the optical 
difftision film 1 bottom can also be removed and used. 

[0039] Moreover, although the light guide plate 1 1 was formed in the wedge action die, it cannot limit to this and can fabricate 
with the above-mentioned surface light source equipment in the light guide plate 2 of a tabular as shown in drawinR 2 , and the 
transparent material configuration of requests, such as a rectangular parallelepiped. Moreover, not only the linear line light source 
but the point light source is sufficient also as the light source 4 to be used, and it can use the desired light source 4. Furthermore, 
the position of the light source 4 is not restricted to a piece place, either, and you may make it establish it in two or more places. 
Moreover, although the above-mentioned surface light source equipment was applied to the back light for liquid crystal display 
irradiation, it cannot be limited to this, can begin the surface light source equipment of a direct female mold method, and can 
apply it to all other surface light source equipments. Also by these cases, the operation same with having mentioned above and an 
effect are done so. 

[0040] Moreover, the optical diffusion film 1 of this invention can be used also as an optical control fihn which controls the light 
of various kinds of devices, such as lighting fitting, an electric-spectaculars signboard, and a tooth-back projection screen, only as 
an optical diffusion film 1 in surface light source equipment which was mentioned above. Also in this case, while diffusing the 
light to penetrate, the direction of outgoing radiation is corrected, and the effect of raising transverse-plane brightness is done so. 
[004 1 ] Drawing 4 shows optical diffusion fikn 1 a which made the acid-resisting layer 1 0 form in one side in which the optical 
difiusion layer 6 of the above-mentioned optical difRision fihn 1 is not made to form. In this thing, since the reflection loss in the 
optical plane of incidence of the light which carries out incidence to optical dififtision fihn la fi"om the acid-resisting layer 10 side 
decreases, light-transmission efficiency improves further. 
[0042] 

[Effect of the Invention] As mentioned above, according to the optical diffusion film of this invention, the fimction to correct the 
direction of outgoing radiation light to the optical diffusion fihn itself can be given, and the transverse-plane brightness of the 
surface light source can be raised. Therefore, the surface light source of transverse-plane brightness of the same grade as the 
former can be obtained now by the low power, and cell consumption can be reduced. Moreover, while being able to reduce part 
mark and contributing to a cost cut since a certain amount of transverse-plane brightness can be obtained now even if it does not 
use a condensing sheet etc., it can respond also to the needs for a miniaturization and thin-shape-izing. And since the member 
which light penetrates can be lessened, a reflection loss etc. decreases so much and the effect that efficiency for light utilization 
improves is done so. 

[0043] Below, it combines with the example of comparison and an example is explained. 
[0044] 

[Example] Polyester fihn (tradename : lumiler T56, a refractive index : 1.59, Toray Industries, Inc. make) with a thickness of 75 
micrometers is used as a base-material fihn. on this one side as a transparent resin As opposed to the polyester system resin 
(tradename : made in [ Toyobo Co., Ltd. ] Byron 630) 100 weight section It applies and dryness solidification of the mixed 
distribution solution which carried out the toluene 300 weight section as a solvent, and carried out 60 weight sections addition of 
the polystyrene spherical particle (tradename : theque polymer SEX- 17, Sekisui Plastics Co., Ltd. make) as a particle was carried 
out so that dryness thickness might be set to 30 micrometers, and the optical difiusion layer was made to form. After it, by 
grinding against the nylon brush roll turning around the front face of the above-mentioned optical diffusion layer, much line-like 
irregularity was formed, the minute irregularity side was formed, and the optical diffusion fihn of this invention was obtained. 
[0045] Thus, the brightness of outgoing radiation light installed the produced optical diffusion film in the upper surface of the 
surface light source equipment (refer to drawing 1 ) using the Ught guide plate of the wedge action die which has a peak in angle 
of 85 degrees to the direction of a normal, further, on it, two prism sheets were arranged in piles so that the condensing direction 
might intersect perpendicularly mutually, and the back light unit was obtained. As a result of measuring the luminance distribution 
of the outgoing radiation light from this back light unit, transverse-plane brightness was cd [ 1810 ]/m2. 
[0046] 

[Comparative Example(s)] In the optical diffusion film used in the above-mentioned example, the optical diffusion film was 
obtained like the above-mentioned example except not making a minute irregularity side form in the front face of an optical 
difiusion layer, the result which produced the same back light unit as an example, and measured luminance distribution on the 
same conditions using this optical diffusion film - transverse-plane brightness - 1750 cd/m2 it was . 

[0047] In the example, it turns out that it is corrected so that outgoing radiation light may approach in the direction of a normal, 
and high transverse-plane brightness is obtained as the above-mentioned example and the example of comparison show. 

v.v.v.•.p/«.^^^•.^^^^^•.^^^^^v.•/.%^^^^^^•,•.^^v«WW.VW.v.^^vwwwJWW^^ 
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